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Disclosed are a Radio Frequency Identi?cation (RFID) tag 
and a method for controlling the same Which may receive/ 
transmit data from/ to an RFID reader even at a relatively long 
distance. The RFID tag includes a modulation unit for modu 
lating data requested from an RFID reader to generate a ?rst 
transmission signal including the modulated data, a transmis 
sion ampli?cation unit for amplifying the generated ?rst 
transmission signal to output a second transmission signal, 
and a transmission antenna unit for transmitting the outputted 

(21) Appl, No,: 12/166,663 second transmission signal to the RFID reader. 
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FIG. 1 (CONVENTIONAL ART) 
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RFID TAG AND METHOD FOR 
CONTROLLING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of Korean Patent 
Application No. 10-2007-0089375, ?led on Sep. 4, 2007, in 
the Korean Intellectual Property Of?ce, the entire disclosure 
of Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a Radio Frequency 
Identi?cation (RFID) tag and a method for controlling the 
same Which may receive/transmit data from/to an RFID 
reader even at a relatively long distance. 
[0004] This Work Was supported by the IT R&D program of 
MIC/IITA. [2005-S-l06-03, Development of Sensor Tag and 
Sensor Node Technologies for RFID/U SN] 
[0005] 2. Description of RelatedArt 
[0006] In general, a Radio Frequency Identi?cation (RFID) 
technology may refer to a technology Which may recogniZe a 
unique identi?cation of a tagged object via a radio signal to 
collect, store, process, and trace corresponding information, 
thereby providing services such as location determination, 
remote processing, management, information exchange 
betWeen the tagged objects, and the like With respect to the 
tagged object. The RFID technology may be applicable to a 
variety of ?elds such as materials management, distribution, 
security, and the like by replacing the existing bar code, so 
that a neW market is expected to be formed. 
[0007] FIG. 1 is a block diagram illustrating a conventional 
RFID tag. Referring to FIG. 1, the conventional RFID tag 
includes a Radio Frequency (RF) antenna 101, a voltage 
booster 102, an Electrically Erasable and Programmable 
Read-Only Memory (EEPROM) 103, a demodulator 104, a 
control unit 105, and a modulator 106. 
[0008] The conventional RFID tag may drive the EEPROM 
103, the demodulator 104, the control unit 105, and the modu 
lator 106 using an output voltage of the voltage booster 102 
Which increases poWer of an electromagnetic Wave received 
via the RF antenna 101. 
[0009] HoWever, in the case Where the conventional RFID 
tag is located far apart from the RFID reader (for example, at 
least 5 miles), a voltage required for driving the EEPROM 
103 and the control unit 105 may be disadvantageously dif 
?cult to be obtained. As a result, the conventional RFID tag 
has a problem in that data is dif?cult to be transmitted to the 
RFID reader located at a relatively long distance due to a 
relatively Weak signal strength. 
[0010] Therefore, there arises a need for an RFID tag trans 
mitting/receiving data to/from the RFID reader even at a 
relatively long distance. 

SUMMARY OF THE INVENTION 

[0011] An aspect of the present invention provides a Radio 
Frequency Identi?cation (RFID) tag and a method for con 
trolling the same Which may amplify receiving and transmit 
ting signals received/transmitted from/to an RFID reader, 
respectively, thereby enabling to receive/transmit from/to the 
RFID reader even at a relatively long distance. 
[0012] An aspect of the present invention provides an RFID 
tag and a method for controlling the same Which may amplify 
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the receiving signal and the transmitting signal, thereby 
improving receive sensitivity at the time of transmitting/re 
ceiving of signals at a long-distance. 
[0013] An aspect of the present invention provides an RFID 
tag and a method for controlling the same Which may convert 
an operation mode according to presence/absence of a Wake 
up signal, thereby minimiZing poWer consumption. 
[0014] According to an aspect of the present invention, 
there is provided a Radio Frequency Identi?cation (RFID) 
tag, Which includes a modulation unit for modulating data 
requested from an RFID reader to generate a ?rst transmis 
sion signal including the modulated data; a transmission 
ampli?cation unit for amplifying the generated ?rst transmis 
sion signal to output a second transmission signal; and a 
transmission antenna unit for transmitting the outputted sec 
ond transmission signal to the RFID reader. 
[0015] In this instance, the RFID tag may further include a 
Wake-up determining unit for determining Whether a receiv 
ing signal received from the RFID reader in response to the 
request includes a Wake-up signal, and setting an operation 
mode into an active mode according to the ascertained result; 
and a demodulation unit for restoring a command signal from 
the receiving signal. In this instance, the modulation unit may 
modulate the data acting as a response signal With respect to 
the restored command signal. 
[0016] Also, the RFID tag may further include a poWer 
detection unit for detecting a poWer value of the second trans 
mission signal fed back to the transmission antenna unit; and 
a gain control unit for controlling a gain of the transmission 
ampli?cation unit based on the detected poWer value. 
[0017] Also, the modulation unit may modulate the data 
using a back-scattering modulation scheme. 
[0018] Also, the RFID tag may further include an environ 
mental sensing unit for sensing information about a tag 
peripheral environment; and a memory for storing the sensed 
information about the tag peripheral environment. 
[0019] According to an aspect of the present invention, 
there is provided an RFID tag control method, Which 
includes: receiving a receiving signal from an RFID reader; 
extracting data in response to the received receiving signal, 
modulating the extracted data, and generating a ?rst trans 
mission signal including the modulated data; amplifying the 
generated ?rst transmission signal to output a second trans 
mission signal; and transmitting the outputted second trans 
mission signal to the RFID reader. 
[0020] In this instance, the RFID tag control method may 
further include monitoring information about a tag peripheral 
environment; and storing the monitored information about 
the tag peripheral environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The above and other aspects of the present invention 
Will become apparent and more readily appreciated from the 
folloWing detailed description of certain exemplary embodi 
ments of the invention, taken in conjunction With the accom 
panying draWings of Which: 
[0022] FIG. 1 is a block diagram illustrating a conventional 
Radio Frequency Identi?cation (RFID) tag; 
[0023] FIG. 2 is a schematic diagram illustrating an RFID 
system including an RFID tag according to an exemplary 
embodiment of the invention; 
[0024] FIG. 3 is a block diagram illustrating an RFID tag 
according to an exemplary embodiment of the invention; and 
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[0025] FIG. 4 is a ?owchart illustrating an RFID tag control 
method according to an exemplary embodiment of the inven 
tion. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0026] Reference Will noW be made in detail to exemplary 
embodiments of the present invention, examples of Which are 
illustrated in the accompanying draWings, Wherein like ref 
erence numerals refer to the like elements throughout. The 
exemplary embodiments are described beloW in order to 
explain the present invention by referring to the ?gures. 
[0027] FIG. 2 is a schematic diagram illustrating an RFID 
system including an RFID tag according to an exemplary 
embodiment of the invention, and FIG. 3 is a block diagram 
illustrating an RFID tag 201 according to an exemplary 
embodiment of the invention. 

[0028] Referring to FIGS. 2 and 3, the RFID tag 201 
according to the present exemplary embodiment of the inven 
tion includes a receiving antenna unit 301, a circulator 302, an 
input unit 303, a Wake-up determining unit 304, a poWer unit 
305, a sWitch unit 306, a demodulation unit 307, a control unit 
308, a memory 309, a modulation unit 310, an ampli?er 311, 
a poWer detection unit 312, a gain control unit 313, and a 
transmitting antenna unit 314. 
[0029] The receiving antenna unit 301 receives a receiving 
signal from the RFID reader 202. Here, the receiving signal 
may include an electromagnetic Wave signal and a baseband 
signal. The electromagnetic Wave signal may include a con 
tinuous Wave (sine Wave), and the baseband signal may 
include a Wake-up signal and a command signal. 
[0030] The circulator 302 receives an input of the received 
receiving signal, and transmits the inputted receiving signal 
to the input unit 303. The circulator 302 includes a plurality of 
ports. For example, in the case of the circulator 302 including 
three ports, a poWer inputted in a ?rst port is transmitted to 
either a second port or third port located in a left and right side 
of the circulator 302, respectively. Speci?cally, the circulator 
302 functions to transmit a poWer While having a directional 
property in such a manner that a signal is rotated in one 
direction. 

[0031] Accordingly, as illustrated in FIG. 3, the circulator 
3 02 receives an input of the receiving signal received from the 
?rst port, and outputs the received input via the second port. 
Also, the circulator 302 receives an input of a signal (?rst 
transmitting signal) modulated by the modulation unit 310 
from the second port, and outputs the received input via the 
third port. 
[0032] In this instance, the circulator 302 may output the 
receiving signal inputted via the ?rst port to the second port. 
Conversely, the circulator 302 may duplicate the receiving 
signal inputted via the ?rst port in the second port to thereby 
output the receiving signal via the third port. 
[0033] The input unit 303 receives an input of the receiving 
signal outputted from the ?rst port to the second port by the 
circulator 302, and outputs the inputted receiving signal to 
either the Wake-up determining unit 304 or the demodulation 
unit 307. 

[0034] The Wake-up determining unit 304 receives the 
input of the receiving signal from the input unit 303, and 
determines Whether the inputted receiving signal includes a 
Wake-up signal. The Wake-up determining unit 304 deter 
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mines an operation mode of the RFID tag 201 into either an 
active mode or a sleep mode according to the determined 
result. 
[0035] Speci?cally, When the receiving signal includes the 
Wake-up signal, the Wake-up determining unit 304 may deter 
mine the operation mode of the RFID tag 201 into the active 
mode, otherWise, the Wake-up determining unit 304 may 
determine the operation mode of the RFID tag 201 into the 
sleep mode. 
[0036] The Wake-up determining unit 304 converts the 
operation mode of the RFID tag 201 into either the deter 
mined active mode or the determined sleep mode. 
[0037] For example, in the case Where an operation mode 
currently executed is the sleep mode, the Wake-up determin 
ing unit 304 determines the operation mode of the RFID tag 
201 into the active mode and converts the sleep mode into the 
determined active mode When the Wake-up signal is extracted 
from the receiving signal. 
[0038] Unlike this, the Wake-up determining unit 304 deter 
mines the operation mode of the RFID tag 201 into the sleep 
mode, and maintains the determined sleep mode When the 
Wake-up signal is not extracted from the receiving signal. 
[0039] The poWer unit 305 may supply a poWer to internal 
devices (e.g., control unit, demodulation unit, modulation 
unit, memory, and the like) to thereby enable the internal 
devices to be operated, When the operation mode of the RFID 
tag 201 is converted into the active mode. 
[0040] The sWitch unit 306 is sWitched in a state of ON to 
thereby supply a poWer to the gain control unit 313 When a 
high signal is transmitted from the control unit 308. As a 
result, the sWitch unit 306 may operate the gain control unit 
313 to thereby control a gain of the ampli?er 311. 
[0041] The demodulation unit 307 demodulates the receiv 
ing signal and restores the command signal from the receiving 
signal When the Wake-up signal is determined to be included 
in the receiving signal by the Wake-up determining unit 304. 
The demodulation unit 307 demodulates the receiving signal 
and restores the command signal from the receiving signal 
When the operation mode of the RFID tag 201 is converted 
into the active mode by the Wake-up determining unit 304. 
[0042] The control unit 308 is operated When the operation 
mode of the RFID tag 201 is converted into the active mode by 
the Wake-up determining unit 304. Conversely, the control 
unit 308 may be stopped When the operation mode of the 
RFID tag 201 is converted into the sleep mode by the Wake-up 
determining unit 304. Speci?cally, the control unit 308 may 
be operated or stopped based on a signal from the Wake-up 
determining unit 304. 
[0043] For example, When the output value of the Wake-up 
determining unit 304 is high, the control unit 308 is converted 
into the active mode, and supplied With a poWer from the 
poWer unit 305 to thereby be operated. Conversely, When the 
output value of the Wake-up determining unit 304 is a loW 
signal, the control unit 308 is converted into the sleep mode 
and the poWer supplied from the poWer unit 305 is stopped. 
[0044] The control unit 308 performs the command signal 
to extract, from the memory 309, data (identi?cation (ID) 
code or information of an object) acting as a response signal 
With respect to the command signal, and outputs the extracted 
data to the modulation unit 310. 
[0045] The modulation unit 310 modulates the data to gen 
erate a ?rst transmitting signal including the data. In this 
instance, the modulation unit 310 may modulate the data 
using a back-scattering modulation scheme. The back-scat 
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tering modulation scheme denotes a scheme in Which an 
electromagnetic Wave emitted from the RFID reader 202 is 
dispersed by the RFID tag 201, and a magnitude of the scat 
tered electromagnetic Wave is changed to thereby transmit 
information of the RFID tag 201 to the RFID reader 202. 

[0046] The modulation unit 310 may sWitch the data to 
change an impedance of the RFID tag 201. In this instance, 
When the RFID tags 201 are match due to the change in the 
impedance of the RFID tag 201, the circulator 302 transmits, 
from the ?rst port to the second port, an electromagnetic Wave 
signal included in the receiving signal to thereby output the 
electromagnetic Wave signal. Unlike this, When the RFID tags 
201 does not match due to the change in the impedance of the 
RFID tag 201, the circulator 302 transmits the electromag 
netic Wave signal from the ?rst port to the third port to thereby 
output the electromagnetic Wave signal. 
[0047] The ampli?er 311 ampli?es the ?rst transmission 
signal to output a second transmission signal. In this instance, 
the ampli?er 311 may synchroniZe the change in the imped 
ance of the RFID tag 201 to amplify the ?rst transmission 
signal, and thus outputting the second transmission signal. 
The ampli?er 311 is operated When the operation mode is 
converted into the active mode by the Wake-up determining 
unit 304. As a result, poWer consumption of the RFID tag 201 
may be minimized. 

[0048] The ampli?er 311 may control an ampli?cation gain 
according to an output value of the gain control unit 313 in 
order to remove an oscillation occurring due to leakage poWer 
fed back from the transmission antenna unit 3 14 to the receiv 
ing antenna unit 301, thereby amplifying the ?rst transmis 
sion signal to output the second transmission signal. 
[0049] The transmission antenna unit 314 transmits the 
second transmission signal to the RFID reader 202. In this 
instance, a part of the second transmission signal is leaked 
and inputted to the receiving antenna unit 301, and accord 
ingly, an oscillation may occur due to the ampli?er 311. Here, 
the oscillation denotes a phenomenon in Which an output 
signal is re-inputted to acquire a gain and becomes larger 
When the output signal is inputted to generate a loop, and then 
the output signal is re-inputted to acquire a further gain and 
becomes gradually larger. 
[0050] The poWer detection unit 312 detects a value of the 
leakage poWer generated When a part of signals from the 
transmission antenna unit 314 is leaked to the receiving 
antenna unit 301. 

[0051] The gain control unit 313 controls a gain of the 
ampli?er 311 based on the detected leakage poWer. Speci? 
cally, the gain control unit 313 controls such that a product of 
the value of the leakage poWer and a gain of the ampli?er 311 
is less than ‘ l ’, thereby removing the oscillation occurring by 
the ampli?er 311. 
[0052] In addition, although not shoWn, the RFID tag 
according to the present exemplary embodiment of the inven 
tion may further include an environmental sensing unit. 

[0053] The environmental sensing unit may include a tem 
perature sensor, a humidity sensor, a chemical sensor, and the 
like. 

[0054] The environmental sensing unit may sense informa 
tion about a tag peripheral environment, and transmit the 
sensed information about the tag peripheral environment to 
the memory 309. The memory 309 may store the transmitted 
information about the tag peripheral environment. 
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[0055] The RFID tag 201 may transmit the information 
about the tag peripheral environment stored in the memory 
309 to the RFID reader 202. 
[0056] In this manner, the RFID tag 201 may sense infor 
mation about various environmental pollutants in the vicinity 
of the tag using the environmental sensing unit, and transmit 
the sensed information to the RFID reader 202. 
[0057] FIG. 4 is a ?owchart illustrating an RFID tag control 
method according to an exemplary embodiment of the inven 
tion. 
[0058] Referring to FIGS. 2 and 4, in operation S401, the 
receiving antenna unit 301 receives a receiving signal from 
the receiving antenna unit 301. Here, the receiving signal may 
include an electromagnetic Wave signal and a baseband sig 
nal. The electromagnetic Wave signal may include a continu 
ous Wave (sine Wave), and the baseband signal may include a 
Wake-up signal and a command signal. 
[0059] In this instance, the RFID tag 201 may amplify the 
receiving signal using a receiving ampli?cation unit (not 
shoWn) for amplifying the receiving signal, and output the 
ampli?ed receiving signal to the circulator 302. Accordingly, 
the RFID tag 201 according to the present exemplary embodi 
ment of the invention may receive a signal from the RFID 
reader 202 even at a relatively long distance. 
[0060] Next, the circulator 302 may receive an input of the 
received receiving signal, and transmit the inputted receiving 
signal to the input unit 303. For example, the circulator 302 
may receive an input of the received receiving signal via the 
?rst port to output the received input to the second port, and 
thus transmitting the receiving signal to the input unit 303. 
[0061] Next, the input unit 303 may receive the input of the 
receiving signal from the circulator 3 02, and output the input 
ted receiving signal to the Wake-up determining unit 304 or 
the demodulation unit 307. 
[0062] Next, in operation S402, the Wake-up determining 
unit 304 receives the input of the receiving signal from the 
input unit 303, and determines Whether the inputted receiving 
signal includes the Wake-up signal. When the inputted receiv 
ing signal includes the Wake-up signal according to the deter 
mined result, the Wake-up determining unit 304 converts the 
operation mode of the RFID tag 201 into the active mode in 
operation S403. 
[0063] For example, in the case Where a current operation 
mode is the sleep mode, the Wake-up determining unit 304 
converts the operation mode of the RFID tag 201 from the 
sleep mode to the active mode When the Wake-up signal is 
extracted from the receiving signal. 
[0064] In cooperation With the conversion to the active 
mode, the poWer unit 305 may supply a poWer to internal 
devices (e.g., control unit, demodulation unit, modulation 
unit, memory, and the like) of the RFID tag 201, thereby 
enabling the internal devices to be operated. Accordingly, in 
operation S404, the demodulation unit 307 demodulates the 
receiving signal and restores the command signal from the 
receiving signal. 
[0065] Next, the control unit 308 performs the command 
signal to extract, from the memory 309, data (ID code or 
information of an object) acting as a response signal With 
respect to the command signal, and outputs the extracted data 
to the modulation unit 310. 

[0066] Next, in operation S405, the modulation unit 310 
modulates the data to generate a ?rst transmission signal 
including the data. In this instance, the modulation unit 310 
may modulate the data using a back-scattering modulation 
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scheme. The back-scattering modulation scheme denotes a 
scheme in Which an electromagnetic Wave emitted from the 
RFID reader 202 is dispersed by the RFID tag 201, and a 
magnitude of the scattered electromagnetic Wave is changed 
to thereby transmit information of the RFID tag 201 to the 
RFID reader 202. 
[0067] Also, the modulation unit 3 1 0 may sWitch the data to 
change an impedance of the RFID tag 201. In this instance, 
When the RFID tags 201 are match due to the change in the 
impedance of the RFID tag 201, the circulator 302 transmits, 
from the ?rst port to the second port, an electromagnetic Wave 
signal included in the receiving signal to thereby output the 
electromagnetic Wave signal. Unlike this, When the RFID tags 
201 does not match due to the change in the impedance of the 
RFID tag 201, the circulator 302 transmits the electromag 
netic Wave signal from the ?rst port to the third port to thereby 
output the electromagnetic Wave signal. 
[0068] Next, in operation S406, the ampli?er 311 ampli?es 
the ?rst transmission signal to output a second transmission 
signal. In this instance, the ampli?er 311 synchronizes the 
change in the impedance of the RFID tag 201 to amplify the 
?rst transmission signal, thereby outputting the second trans 
mission signal. 
[0069] Next, in operation S407, the transmission antenna 
unit 314 transmits the second transmission signal to the RFID 
reader 202. In this instance, a part of the second transmission 
signal may be leaked and inputted to the receiving antenna 
unit 301, and accordingly, an oscillation may occur due to the 
ampli?er 311. Here, the oscillation denotes a phenomenon in 
Which an output signal is re-inputted to acquire a gain and 
becomes larger When the output signal is inputted to generate 
a loop, and then the output signal is re-inputted to acquire a 
further gain and becomes gradually larger. 
[0070] The oscillation may be removed by the poWer detec 
tion unit 312 and the gain control unit 313. Speci?cally, the 
poWer detection unit 312 detects a value of a leakage poWer 
generated When a part of signals from the transmission 
antenna unit 314 is leaked to the receiving antenna unit 301. 
The gain control unit 313 controls a gain of the ampli?er 311 
based on the detected value of the leakage poWer. Speci? 
cally, the gain control unit 313 controls such that a product of 
the value of the leakage poWer and the gain of the ampli?er 
311 is less than ‘1’, thereby removing the oscillation occur 
ring by the ampli?er 311. 
[0071] When the receiving signal does not include the 
Wake-up signal according to operation S402, the Wake-up 
determining unit 304 converts the operation mode of the 
RFID tag 201 into the sleep mode in operation S408. For 
example, in the case Where an operation mode currently per 
formed is the sleep mode, the Wake-up determining unit 304 
maintains the operation mode of the RFID tag 201 to be in the 
sleep mode When the Wake-up signal is not extracted from the 
receiving signal. 
[0072] In addition, the RFID tag according to the present 
exemplary embodiment of the invention may include an envi 
ronmental sensing unit including a temperature sensor, a 
humidity sensor, a chemical sensor, and the like. The envi 
ronmental sensing unit may monitor information about the 
environment in the vicinity of a tag, and transmit the moni 
tored information to the memory 309. The memory 309 may 
store the transmitted information about the environment in 
the vicinity of the tag. 
[0073] The RFID tag 201 may transmit the information 
about the environment in the vicinity of the tag stored in the 
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memory 309 to the RFID reader 202 When receiving, from the 
RFID reader 202, a request for the information about the 
environment in the vicinity of the tag. 
[0074] In this manner, the RFID tag 201 may monitor infor 
mation about various environmental pollutants in the vicinity 
of the tag in real time using the environmental sensing unit, 
and transmit the monitored information to the RFID reader 
202. 

[0075] The RFID tag control method according to the 
above-described exemplary embodiments of the present 
invention may be recorded in computer-readable media 
including program instructions to implement various opera 
tions embodied by a computer. The media may also include, 
alone or in combination With the program instructions, data 
?les, data structures, and the like. The media and program 
instructions may be those specially designed and constructed 
for the purposes of the present invention, or they may be of the 
kind Well-knoWn and available to those having skill in the 
computer softWare arts. Examples of computer-readable 
media include magnetic media such as hard disks, ?oppy 
disks, and magnetic tape; optical media such as CD ROM 
disks and DVD; magneto-optical media such as optical disks; 
and hardWare devices that are specially con?gured to store 
and perform program instructions, such as read-only memory 
(ROM), random access memory (RAM), ?ash memory, and 
the like. Examples of program instructions include both 
machine code, such as produced by a compiler, and ?les 
containing higher level code that may be executed by the 
computer using an interpreter. The described hardWare 
devices may be con?gured to act as one or more softWare 
modules in order to perform the operations of the above 
described exemplary embodiments of the present invention. 
[0076] As described above, according to the present inven 
tion, receiving and transmitting signals received/transmitted 
from/to an RFID reader are ampli?ed, respectively, thereby 
enabling to receive/transmit from/to the RFID reader even at 
a relatively long distance. 
[0077] According to the present invention, the receiving 
and transmitting signals are ampli?ed, thereby improving 
receive sensitivity at the time of transmitting/receiving of 
signals at a long-distance. 
[0078] According to the present invention, an operation 
mode is converted according to presence/absence of a Wake 
up signal, thereby minimiZing poWer consumption. 
[0079] Although a feW embodiments of the present inven 
tion have been shoWn and described, the present invention is 
not limited to the described embodiments. Instead, it Would 
be appreciated by those skilled in the art that changes may be 
made to these embodiments Without departing from the prin 
ciples and spirit of the invention, the scope of Which is de?ned 
by the claims and their equivalents. 

What is claimed is: 
1 . An Radio Frequency Identi?cation (RFID) tag, the RFID 

tag comprising: 
a modulation unit for modulating data requested from an 
RFID reader to generate a ?rst transmission signal 
including the modulated data; 

a transmission ampli?cation unit for amplifying the gen 
erated ?rst transmission signal to output a second trans 
mission signal; and 

a transmission antenna unit for transmitting the outputted 
second transmission signal to the RFID reader. 
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2. The RFID tag of claim 1, further comprising: 
a Wake-up determining unit for determining Whether a 

receiving signal received from the RFID reader in 
response to the request includes a Wake-up signal, and 
setting an operation mode into an active mode according 
to the ascertained result; and 

a demodulation unit for restoring a command signal from 
the receiving signal, 

Wherein the modulation unit modulates the data acting as a 
response signal With respect to the restored command 
signal. 

3. The RFID tag of claim 1, further comprising: 
a poWer detection unit for detecting a poWer value of the 

second transmission signal fed back to the transmission 
antenna unit; and 

a gain control unit for controlling a gain of the transmission 
ampli?cation unit based on the detected poWer value. 

4. The RFID tag of claim 1, Wherein the modulation unit 
modulates the data using a back-scattering modulation 
scheme. 
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5. The RFID tag of claim 1, further comprising: 
an environmental sensing unit for sensing information 

about a tag peripheral environment; and 
a memory for storing the sensed information about the tag 

peripheral environment. 
6. An RFID tag control method, comprising: 
receiving a receiving signal from an RFID reader; 
extracting data in response to the received receiving signal, 

modulating the extracted data, and generating a ?rst 
transmission signal including the modulated data; 

amplifying the generated ?rst transmission signal to output 
a second transmission signal; and 

transmitting the outputted second transmission signal to 
the RFID reader. 

7. The RFID tag control method of claim 6, further com 
prising: 

monitoring information about a tag peripheral environ 
ment; and 

storing the monitored information about the tag peripheral 
environment. 


